Differential expression of Ixodes ricinus salivary gland proteins in the presence of the Borrelia burgdorferi sensu lato complex.
In Europe, Ixodes ricinus is the main vector of Lyme borreliosis. Their salivary glands play a critical role in the biological success of ticks. To better understand the cross-talk between Borrelia burgdorferi and tick salivary glands, we analyzed protein expression in the salivary glands of I. ricinus adult ticks that were infected by various strains of the B. burgdorferi sl complex. iTRAQ allowed the identification of more than 120 proteins, providing the first proteomic data pertaining to I. ricinus salivary glands. Among these proteins, only 12 were modulated in the presence of various Borrelia strains. Most of them are up-regulated and are involved in cell defense and protein synthesis and processing. Down-regulated proteins are mostly implicated in the cytoskeleton. The DIGE analysis allowed us to identify 35 proteins and showed the down-regulation of 4 proteins. All 15 proteins were not modulated by all strains. Overall, these observations showed that the presence of Borrelia in tick salivary glands is a factor of stress for the protein machinery, and also that some Borrelia strains produce a dysregulation of cytoskeletal proteins. Interestingly, a protein from Borrelia, OspA, was found in infected salivary glands. The consequence of its presence in salivary glands is discussed. Lyme borreliosis is still the most prevalent arthropod-borne disease in the temperate regions of the northern hemisphere. The geographical distribution of Lyme borreliosis is expanding, especially towards higher altitudes and latitudes. Human pathogenic spirochetes causing Lyme borreliosis belong to the B. burgdorferi sensu lato complex. They are extracellular pathogens transmitted to humans through the bite of Ixodes spp. ticks. The bioactive molecules present in tick saliva not only promote tick feeding, but also create an advantageous microenvironment at the tick bite site for survival and replication of Borrelia bacteria. Investigation of the tick-host-pathogen interface would provide new strategies to control tick-borne infections. We chose to analyze the interaction of several strains of the B. burgdorferi sensu lato complex with I. ricinus salivary glands. We also investigated the presence of bacterial proteins in salivary glands. For these purposes, we undertook a proteomic study implying the complementary approaches of iTRAQ and DIGE. Our study allowed identifying several salivary markers of infection that were shown to vary according to the strain. Moreover, OspA, a bacterial protein was shown to be expressed in salivary glands and may be implied in the pathogenicity of some Borrelia strains.